DEVICE FOR RECEIVING CERAMIC HEATING ELEMENTS 
AND METHOD FOR THE MANUFACTURE THEREOF 

FIELD OF THE INVENTION 

The invention relates to a device for receiving ceramic 
heating elements (PTC elements, cold conductors) in a heat- 
ing device, having an insulating frame and at least one 
contact plate held by said insulating frame and on which 
can be placed the heating elements. The invention also re- 
lates to a method for the manufacture of a device for re- 
ceiving ceramic heating elements in a heating device. 

BACKGROUND OF THE INVENTION 

Such reception devices are used for receiving flat, paral- 
lelepipedic ceramic heating elements (PTC and cold conduc- 
tor heating elements) for creating a heating device. Such 
a device has a frame in which is inserted a contact plate 
being positively held in the frame by a frame stud project- 
ing through a contact plate opening, no frictional connec- 
tion being provided. Besides longitudinal struts, the 
frame has crossbars extending perpendicular thereto and 
transversely over the contact plate. The ceramic heating 
elements are inserted between the crossbars on one side of 
the contact plate and are in this way received in the 
frame, whereas an insulating strip is placed on the contact 
plate side remote from the heating elements. The entire 
unit is slid into a profile or streamline tube having a 
rectangular cross-section and which is pressed for produc- 
ing the complete heating device. 

A particular disadvantage of the known reception device is 
that it is complicated and expensive to manufacture, be- 
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cause firstly the frame must be moulded, then the contact 
plate must be inserted and positively fixed therein. Thus, 
several components have to be handled in a number of indi- 
vidual steps during manufacture. 

The problem of the invention is therefore to provide a re- 
ception device for the ceramic heating elements which, 
whilst avoiding the aforementioned disadvantages, can be 
more simply manufactured with fewer components and which is 
therefore less expensive, whilst the further manipulation 
thereof is also simpler. 

SUMMARY OF THE INVENTION 

According to the invention the set problem is solved with a 
device of the aforementioned type, which is characterized 
in that the contact plate and the frame are frictionally 
connected. In particular, the contact plate is friction- 
ally held in the frame, but can also be held on the frame. 
Thus, in any case the contact plate and frame adhere to one 
another. The contact plate is made from an electrically 
conducting material such as steel or aluminium and the 
frame is made from electrically insulating material. The 
frictional connection between the contact plate and frame 
is such that it cannot be released by a person simply pull- 
ing it apart. An attempt to separate frame and contact 
plate will lead to the damage or destruction of the frame. 
The reception device according to the invention can in par- 
ticular be manufactured in such a way that a contact plate 
is extrusion-coated by a frame frictionally receiving the 
same. Thus, the frictional connection occurs in the direc- 
tion of the longitudinal extension of the thus connected 
parts . 
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In the case of a method according to the preamble, the in- 
vention also solves the set problem in that at least on a 
side of a contact plate remote from the reception side for 
the heating elements is sprayed or moulded a coating of the 
following materials: plastic, polymer ceramic and ceramic. 

In an extremely preferred development of the inventive re- 
ception device, at least in a defined longitudinal portion 
of the frame, the contact plate is completely and tightly 
surrounded by the latter. The frictional retention of the 
contact plate in the frame is in' particular brought about 
in said longitudinal portion of the frame part in which the 
contact plate is completely surrounded by the frame mate- 
rial . With a limited thickness of the reception device and 
in particular the frame part, an all-round surrounding in 
tight manner of the contact plate can only be brought about 
by moulding in, because for moulding the frame without an 
inserted contact plate in this area it would be necessary 
to have a through frame channel, which would not be practi- 
cable in view of the limited contact plate thickness. 

The inventive solution leads to a permanent connection be- 
tween the frame and the contact plate and consequently per- 
mits an easy insertion of the device, together with the re- 
maining elements such as ceramic heating elements and insu- 
lating support in an aluminium profile tube. The handling 
of components is reduced and manufacture is simpler and 
less costly. 

In a preferred development of the inventive device, over 
most of its r length, the contact plate is held in frame 
grooves formed in longitudinal struts. 



In addition, the contact plate can additionally be posi- 
tively " held in the frame. 
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According to further preferred developments of the inven- 
tion, on the contact plate side the frame has crossbars be- 
tween which the heating elements can be inserted and in 
particular the longitudinal struts surrounding recesses re- 
ceiving the heating elements and crossbars of the frame are 
constructed as inwardly directed studs for the positive re- 
tention of the heating elements. 

According to a further development of the inventive device, 
on the frame, the bulges projecting over the narrow side 
for the frictional fixing of the frame are constructed in a 
profile tube. 

According to other developments of the invention, the con- 
tact plate projects over the frame on at least one front 
side and in particular the contact plate projects over the 
frame precisely at one front side. In particular, the pro- 
jecting end or ends of the contact plate are constructed as 
terminal lugs. For the axial fixing of the inventive re- 
ception device in a profile tube of a heating device, ac- 
cording to a preferred development of the invention the 
frame is provided on one front side with a hook projecting 
over the width. 

Initially the frame can be constructed in such a way that 
it only embraces, with excess length, the narrow edges of 
the contact plate and on the contact plate side on which 
the heating elements are to be placed incorporates webs 
separating them from one another. In this case, the con- 
tact plate side remote from the heating elements is pro- 
vided with an insulating covering in the form of a plate, 
before the frame, with the heating elements, is slid into a 
rectangular profile tube. The cover plate is made from an 



electrically insulating, but preferably also good heat con- 
ducting material, such as ceramic. 

In a preferred alternative development, on a contact plate 
side remote from a reception side for the heating elements 
the frame is completely closed and consequently the contact 
plate is provided with a covering completely covering the 
same . 

The frame can be made from one of the following materials 
or a union of at least two of these materials: plastic, 
polymer plastic, moulded on ceramic. 

Polymer ceramics are inorganic -organic composite materials, 
which comprise ceramic fillers and a matrix of ceramic 
polymers . 

In the case of a union of two of the aforementioned materi- 
als, the side of the contact plate remote from the recep- 
tion side for the heating elements is covered by a covering 
layer of polymer ceramic or ceramic, whilst the rest of the 
frame is made from plastic or polymer ceramic. 

The invention also relates to a device for receiving ce- 
ramic heating elements in a heating device with a contact 
plate and with holding elements for the lateral holding of 
the heating elements so as to prevent slipping on the con- 
tact plate, which is characterized by at least one insulat- 
ing layer applied to a reception side for the contact plate 
side remote from the heating elements. The insulating 
layer is non-positively and therefore adhesively connected 
to the holding plate. Whilst fundamentally also in this 
variant the holding elements can be formed by an insulating 
frame, in an extremely preferred development of this inven- 
tive device, the' holding elements are formed by projections 
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pressed out of the contact plate plane. The projections 
can have a roll-like construction or can be constituted by- 
lugs pressed out of the contact plate plane. 

According to a further development, the insulating layer is 
made from one of the following materials or a union of at 
least two of these: plastic, polymer ceramic, moulded-on 
ceramic. 

Whilst plastic and polymer ceramic can be applied in an in- 
jection moulding process, in that the contact plate is in- 
troduced into a mould and is held therein and the remaining 
mould cavity adapted to the desired frame is filled by in- 
jection moulding with plastic or ceramic, the application 
of ceramic preferably takes place by spraying or moulding- 
on, preferably by an atmospheric plasma spraying process. 
It is particularly advantageous to spray a ceramic coating 
on the contact plate side remote from the reception side 
for the heating elements, then to introduce this union of 
contact plate and sprayed-on ceramic insulating layer into 
an injection mould and to form the remaining frame in the 
injection moulding process from plastic or polymer ceramic. 
However, it is also possible to surround the contact plate 
not only on the side remote from the heating element to be 
received, but also in the marginal area or in a complete 
manner by spraying on ceramic and optionally to carry out 
reworking by chip-removing machining. 

The invention also relates to a heating device with an 
electrically conductive profile tube, a holding device with 
one of the aforementioned constructions according to the 
invention and insertable into the same accompanied by the 
reception of ceramic heating elements in the recesses be- 
tween the longitudinal struts and crossbars and whilst pro- 
viding an insulating strip on the contact plate side remote 
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from the heating elements, together with a radiator having 
several heating devices of this type kept parallel by hold- 
ing webs and spaced from one another. As a function of the 
particular design variant., the insulating strip on the con- 
tact plate side remote from the reception side can be sepa- 
. rately applied or connected non-positively thereto. 

According to preferred developments of the inventive 
method, prior to the application of the insulating layer, 
projections are pressed out of the contact plate plane to- 
wards the side receiving the heating elements and that as 
holding elements for the heating elements a frame non- 
positively receiving the contact plate is applied by injec- 
tion-moulding around or spraying on or round the contact 
plate thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further features and advantages of the invention can be 
gathered from the following description of an embodiment of 
the invention, the claims and the attached drawings, 
wherein show: 

Fig. 1 A first perspective view of a reception de- 

vice according to the invention. 

Fig. 2 Another perspective view of the holding de- 

vice according to the invention. 

Fig. 3 A plan view on the side of an inventive re- 

ception device visible in fig. 2. 



Fig. 4 
Fig. 5 



A side view of the inventive holding device. 
A plan view of the side of the inventive re- 
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ception device visible in fig. 1. 

Fig. 6 A longitudinal section through an inventive 

reception device. 

Fig. 7 A cross-section through an inventive heating 

device . 



Fig. 8 A perspective view of a radiator formed from 

heating devices of fig. 7 having the recep- 
tion device according to the invention . 

Figs. 9a-d Views of another embodiment of an inventive 

device for receiving ceramic heating ele- 
ments . 

Fig. 9e A section along A- A of fig. 9a of said em- 

bodiment . 

Fig. 10 A sectional view corresponding to fig. 9e 

for a further variant of the inventive 
device . 

Figs. 11a , b Views of a further variant of the inventive 

device . 



Figs. 12a-c Views of a preferred development of the in- 
ventive device with a ceramic coating on one 
side . 



DETAILED DESCRIPTION OF THE DRAWINGS 



Figs. 1 to 6 are different views of a device according to 
the invention for receiving ceramic heating elements within 



the frame of a heating device according to the invention 
and as shown in fig. 7. 

A device for receiving ceramic heating elements or recep- 
tion device for short, firstly has a frame 1, which is 
preferably made from plastic, but optionally also from 
polymer ceramic or ceramic and which is therefore electri- 
cally insulating. In the case of a plastic or polymer ce- 
ramic frame 1, a contact plate 2 is moulded in the same and 
is consequently frictionally or non-positively held in the 
frame 1 with high force. In the case of a ceramic mate- 
rial, the contact plate is appropriately sprayed round with 
the same and optionally there can be reworking operations 
by chip-removing machining. In all cases the frame and 
contact plate adhere to one another. It is not possible to 
draw the contact plate 2 out of the frame 1, unless use was 
made of mechanical aids, but then the frame would be dam- 
aged or destroyed. 

Over its greatest length, the frame 1 only has parallel 
longitudinal struts 1.1, which have inwardly directed lon- 
gitudinal grooves 1.2. Over most of its length the contact 
plate 2 is held in the grooves 1.2 of the struts 1.1. In a 
short length portion 1.3, whose length is less than the 
frame and contact plate length, over all cross-sections the 
contact plate 2 is completely surrounded by frame material, 
the force of the frictional connection between frame 1 and 
contact plate 2 essentially occurring in this area. When 
the frame thickness is less than 2 mm and the contact plate 
thickness is approximately 0.5 mm, the frame coating on the 
side of the longitudinal portion 1.3 visible in fig. 3 is 
approximately also 0 . 5 mm and on the side remote in fig. 3 
and visible in fig. 1 is approximately 1 mm. 
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Laterally in the sequence of the longitudinal struts 1.1, 
arcuate bulges 7 are provided on the frame 1 in the vicin- 
ity of the longitudinal portion 1.3 and by means of these 
the frame is initially fixed by clamping in an aluminium 
profile tube (fig. 7) for fitting purposes. 

As can in particular be gathered from figs. 1, 5 and 6, on 
the side visible in figs. 1 and 5, the longitudinal struts 
are linked by longitudinally spaced crossbars 1.4. 

Towards the inside of the longitudinal struts 1.1 and 
crossbars 1.4 are provided inwardly directed studs 4, which 
serve to receive ceramic heating elements .( PTC and cold 
conductor elements) to be inserted in recesses surrounded 
by the struts and crossbars. 

In addition, on one front end of the frame 1 are provided 
hooks 5 projecting over its substantially constant cross- 
section over its entire length and which come to rest on 
the front side of a profile tube in which the holding de- 
vice is held for forming a heating device and in this way 
bound the end position during the sliding of the reception 
device into such a profile tube. On the side remote from 
the hooks 5, the contact plate 2 projects over the holding 
frame with a terminal lug 2.1. 

By means of the reception device according to the inven- 
tion, as described hereinbefore with reference to figs. 1 
to 6, a heating device, as shown in cross-section in fig. 
7, is obtained in such a way that ceramic heating elements 
8 are inserted in recesses 3 between the struts 1.1 and 
crossbars 1.4 of the holding frame and are frictionally re- 
tained in the recesses 3 by the studs 4. An insulating 
strip 9 is held against the contact plate 2 from the side 
of frame 1 ..remote from the recesses 3 (from the side visi- 
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ble in figs. 2 and 3). The complete arrangement is in- 
serted in a profile tube 10 having a rectangular cross- 
section. The latter is then pressed from the flat sides 
against the described arrangement inserted therein, which 
is consequently also frictionally held in the profile tube 
10. . The front sides of the profile tube 10 can be closed 
with plaster. The terminal lugs 2.1 of contact plates 2 
project out of the profile tube 10. 

Individual heating devices formed in this way can be in- 
serted in a radiator, as shown in fig. 8. Several individ- 
ual heating devices 11 are held in spaced, parallel, clamp- 
ing manner in openings of heat conducting lamellae 12. By 
means of a heating device and/or a radiator it is possible 
to heat liquids, fluids and air. 

Whereas in the embodiments of figs. 1 to 5 a frame 1 is 
shown in which the side of the contact plate 2 remote from 
the reception side for the heating elements is not covered 
and is instead covered later prior to the production of the 
heater through a separate insulating plate, figs. 9 and 10 
show variants in which said (under) side of the contact 
plate is directly frictionally and adhesively covered by 
the frame. Identical parts are given the same reference 
numerals. Figs. 9c and 9e in particular make it clear that 
in the variant of fig. 9 the frame .not only surrounds the 
contact plate at the edges or narrow sides thereof, but 
here also covers in one piece said (under) side of the con- 
tact plate. 

As stated, this can take place in an injection moulding 
process in which the frame, as shown in fig. 9, is com- 
pletely moulded in in a single step. Whilst here fundamen- 
tally, plastic can be used, the preferred material is poly- 
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mer ceramic, because it has a better thermal conductivity 
than plastic. 

The cross-sectional view of fig. 10 shows a composite frame 
1, where the underside or the side of the contact plate 2 
remote from the support side for the heating elements is 
given a separate layer. It is preferably a ceramic layer, 
which has been sprayed on by atmospheric plasma spraying or 
APS. However, it can also be a polymer ceramic layer. The 
remaining frame, which essentially has the same contour as 
the frame of figs. 1 to 5, is made from plastic or polymer 
ceramic, (if the lower cover 1.5 is made from ceramic) and 
is subsequently applied using an injection moulding proc- 
ess . 

The variants of figs. 11 and 12 are suitable for the use of 
ceramic material as the insulating material, although in 
principle polymer ceramic and optionally also plastic can 
be used. 

In the variant of figs. 11a and lib there is a planar con- 
tact plate 2 with a frame 1, which completely covers said 
contact plate 2 on the underside by means of a cover layer 
la (underside = the side remote from the heating element 
reception side) . 

On the side remote from the cover layer la, the frame once 
again has crossbars 1.4, which are relatively wide in ac- 
cordance with the material preferably used. For the same 
reason the fine structure is simplified and there are e.g. 
no lugs 5, as in the variant of fig. 9. Optionally shapes 
can be produced by reworking by machining. 

In the variant of fig. 12 an insulating layer la, prefera- 
bly of ceramic, but optionally also of polymer ceramic or 
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plastic,, is only applied to the underside of the contact 
plate 2 . A lateral retention of the PTC elements to be 
placed on the other side of the contact plate 2 so as to 
prevent slipping is brought about by projections 2a, which 
are formed from outward stampings from the contact plate 2, 
e.g. in the form of bulges, arcs or pressed out lug ele- 
ments. Additionally edges are covered with insulating ma- 
terial 1 corresponding to the variant of fig. 11, including 
a projection or excess length on the side of the contact 
plate 2 receiving the heating elements. 



